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DAVID s. h D E L 5 0 N  
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Meiearuremerrts of dqtime ionospheric electron coiifetit made f r o m  September 1953- 
September 1960 using [he satellife Doppler ej’tct arc converfed to values of equivalent 
slab thickness, r, at nravimunz deruuity, N,,,. The behavior of the noon value of r 
with season and with solar c ~ c l e  is disctissed br$y in  relation to satellite drag 
meuurenieiih of ainiospheric dciuily af F re,pioii heiglrts. 

hfEASUREMENT of propagation CffeCtS produced iit satellilc radio signals as they 
pass through the ionosphere can lead to the dcterrnination of ionospheric 
electron content below the height of the satellite.’ For satellite heights in 
excess of about 700 km, this cofitent is eisciitially that of the I? region of the 
ionosphere. With the usual satellite orbits evaluation of ionospheric profile 
is not possible directly. 

Recordings of the dispersive Doppler effect in  the harmonic railktiuns rrorn 
~ 1958 Delta 2 (Sputnik 111) have been rnade during daylight throughout its 
lifetime, and further observations have been made on the satellite 1960 Eta 
(Transit 2A) during the latter part of 1960. Thc se dam have bccn reduced to 
values of electron contcnt to the satellite height far heights in excess of 7OO kni. 

A profile-related p m m e r e r  7 is dcfincd ic the ratio of electron content, 
measured by satellite observation, to the nlaxirilum clcctim dsnsity 0; 

F layer for the same time, measured by  souxl ing  mcthods. T is then the 
equivalent slab thickness of the total ioi L C L ~  )he; e, which is csscntially the 
equivalent slab thicknas of the F layer. !’iot> of 7 I s. time of day are shown in 
Fig. 1 for six series ofdaylight ~ x i s s e s  of S;;utnilr 1111. Altiio~lg’fi the scatter is 
large, some of thesc plots show a diurnal iiicr case in T .  

i stia;ght Iirits to t l i t x  poinrr 
and the results are sha\vn in Fig. 2. The sl:)pc of T ill krn/hr is plotted with 

t ‘Ihc rcscarcli reported in this papcr IYX supported by  tlic U.S. A’atiorial Coinmittcc for 
!GI’ undct Grant 1’/32.1:/270, tlic l17i:glit Air Dc~i!opiiicrit Ei, ijioli U i i J L r  C u i i t i ~ c t  
AF33(GIG)-G157, find tlie Sationnl Aeronautics arid Spncc Administration undcr Grant 
KsG-114-61. 

t inear  regression mcthods I\.CI c  sed ic i  C t  1 
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standard deviation limits shown as vertical lincs and the number of passes 
comprising a series indicated in parenthcscs. 'Thc slope is generally positive 
and of the order 7 km/hr with no well defincd seasonal dcpendence. 

Fig. 1. Diurnal variation of cquivaltd slab thickness. 

Fig. 2. Variulion of; dr ,in3 1959. 

The normalized noon values of T are  plc  .ted against seasan in  Fig. 3. A 
poncjunccd scasonal variation is apparent *vhich can be fitted closely by a 
sinusoidal function of mean value 290 km a t  the cquinoxes and of amplitude 
100 km, which maximizes near the sumnlcr :ols?ice. 

The value of 7 f>i* S:-p'cn-.i;z:. neF3p 1?01* i ;t:- ] I C -  nr:.~i.c<-i;tbly * I  abo\re the 
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activity appears in the mean (eqi i inort ia l~ valucbof 7 only or whether it a h  
affects the amplitude of the seasonal oscillation of T.  

Independent measuremcnts of atmospheric dcmity a t  F layer heights have 
been made using satellite drag effects2 and t l i r ~  show a decrease in density 
with falling sunspot numhcr over a similar pcriod, due presumably to a 
decrease in ionospheiic heating a t  lower altitudes. It seems likely that the 
variation we have seen in T through a small part of t!:e sunspot cycle is directIy 
related to this atmospheric behavior. 

A similar iiiteipretation of the seasonal dependence of T receives little 
supcort from the satellite drag experiments which have shown relatively little 
seasonal effect in atmospheric densities a t  F layer  height^.^ Howevcr i t  
must also be recognized that mircli of this data is derived from satellites with 
low orbital inclinations, whosc results do not therefore extend far into 
middle latitudes. 
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